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PURPOSE:To provide a novel polyol giving colorless an transparent resins free from optical strain, high 
in refractive index, low in light scattering and specific gravity, excellent in impact resistance, dyeability, 
heat resistance, and processability, and useful for plastic lenses. 

CONSTITUTION:This polyol has four or more functional groups and is represented by either of formula I 
(R1-R4 are H, CH2SH, a group of formula II, III or IV, but when either of the R1-R4 is H, the other two 
groups are the group of formula III or IV, and three or more of the R1-R4 are not simultaneously H), 
formula V (m is 1-3) and formula VI (n is 0-3). The polyol is obtained by reacting the corresponding 
compound in which the -SH is a group of X (X is OH, CI, Br, methanesulfonyl, benzenesulfonyl, etc.) and 
subsequently hydrolyzing the obtained isothionium salt with a base. A composition containing the polyol 
and an isocyanate compound selected from a polyiso(thio)cyanate and an isocyanate group-containing 
isothiocyanate compound is thermally cured to obtain a sulfur-containing urethane resin. 
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— K h'J7x-;M^y hU-YVS/T^— K tfU* 

'J^mdk ty^uyhiHy^t-h, ^7x 
-;b^^y~2, 4, 4* -MMy->7:J— K 3- 
^^y7x-;M^y-4, 6, 4* — MJ-f y->7 

-J— K 4-^f;b-^7xZ;M^y-3 f 5, 

2* , 4' . 6* -^y^^ym-h, 7x^M 
y^>7th^f;Wy^7t-h, 7x-;W7i/7t 
hx^l/x^lM'yS'T':*-— K fh7l:FDt7fl/ 

y^y^>7t-h, ^HteFn^y-tfyv^ y->7 

-f— K ^tKn> ? 7x-;M^y-4, 4' —y 
^y^7t-h, y7x-;Vx-f;^>V y ^>7t- 
K x^i/y^u n-;l/^7x-;l/x-f ;kyy y>/7 
K 1, 3-ynt!l/yyij3-^y7x-;l/x- 
f^yvy^t-b^ ^yy7x/yyyyy7t- 

K ^x^Uy^U n-;|/>?7 x x;l/X-f;l/yV y v' 

y^ yy77ys/Wy7t-b, 
-;b^y->7t- K xf;l/^;WV/-;l/^Vyi/7 

fMiMy^7-t-h, ^^xf;i/yvyy7t- 

K ^^Dtf^y^t-h, ttis^lri/fo 

K m^f;i/^y^7t^h, >;f^^xf;i/ 
*J4V*s71— K m^aif^yVy^Tt- 
K -yy * n^-y;i/x;i/y ^ F- 4. 4* -yvy-y 

h^f0^i8SB§flfiffl|^y->T^-h, y7xx;bx 

^y^K-2. 4* -yyy^t-h, y'7xx;i/x 
;i/7^H-4, 4* -yvy^7t-f, 3, 3' -y 
;*h^y-4. 4 f -yyyy7th^yy;Wx 
— ex (4 — ry-yr-^h^^i/^y-tfy) x;i/ 
ywh\ 4, 4* -^h^^y-tfy^x^uyyu 
n-;l/-3, 3' -^y*>7*-hft£©5?SftX;l/ 
7^K^yS/7t-h> y*7xx;l/yx;V7^ K- 
4, 4* -i/Vy^>7t-h, 2, 2* V 
iX/I/S^X/l/?^ K — 5 , 5* -^>Vy^7f-b, 
3, 3' -^f;^y7xz;l/^X;l/7^ K-5, 5' 

-^vy->7t~h, 3, 3' -y^f^7xx;i/y 

X;l/y^K-6. 6' f /<<Vi/71— K 4, 4* - 
^^^7xx;l/i;x;l/7^ H-5, 5' —*J4v*/ 
7**— K 3. 3' -i/7h^y^7x-;l/^X;V7>f 

k-4. 4* -^vy^t-h, 4, 4' — y*h* 
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-;t/X/l/*>-4, 4' -S^f ys/T^— K ^7i- 
;kX/b*y-3, 3' —*J>(vt/71— K ^Vv^^ 
>x;l/*y-4, 4' ->Vyi/7t-h^ ^'7x-;l/ 
^?yx;i/*v-4, 4* -^-fy^T-f-K 4-^ 
^ L ;l/> ? ^x^;l/^^>X;l/^>-2. 4* -i/^CVi/7 
i—h. 4, 4' H**>y7x-;W;l/*>- 

3, 3' -*J^Vi/71r— K 3, 3' -^;*h*->- 

4, 4' -^V^7t-F5/X>^l/X;l/^>, 4, 10 
4 ' -i/7f;l/^7x-;l/7;^>- 3, 3' -->W 
*ST1-— K 4, 4' ->-tert-7^7x- 
;l/X;l/*>-3, 3' -V^V^T-f—Y^ 4, 4* - 

^ h^^>-tr>oi^U>^X;l/^>-3, 3* — is>( 
VisT-r—Y, 4. 4' -^no^7x-HH> 
-3, 3* -iS^VZ/T1->-Y%:£<D%mMX)l>*>m 
-fVisTi—Y, 4-^^7l/-3-^Vi/7'^h^>-tf 
yX;U*~;V- 4 ' — rvi/7th7xy-;l/x^f 

/K 4-^ h*->-3 — ry^r^h^-evx^*- 

;l/-4* — f V5/7th7x/» ;Vxxf;l/4HOX;l/ 20 
^>ixxf;l/^V^7t-h, 4 -^^;l/-3— T 
Vis71- h^v^>X/U*— U K-3' -t<^ 
-4* — (V^T-f—Y, is^y*£y?\)V*-;V-3i?- 
l>>&7S.>—4. 4 ' —>W^7^— K 4, 4' 
h^^>^>*tf>X;l/^— )V-3L?-\sy*J7^y- 
3, 3' -^V^>7t-h, 4-^^;l/-3 — (Vis 
7i^Y^y^fyx?V^-;V7^V K-4— *?7l/— 3" 

7x>-2, 5->W'>7t-h, Wx>-2, 

5 —is^f VisT-T Y * *f-)W 1, 4-^7>—2. 5 30 

yS$rt£, 7;l/*;l/BIM*. 7Vl/=3*s/«ftf*. xhu 

[0 0 3 5] *&3J!lc:fc^TIg»i: LTm^ZtlZXV 
-fvnrfT-f-Yit&mZ. -»¥«lc-NCSi* 
20JW±#W^£{t^T*&tK ^^tC-TV^^r^ 40 

I, 2-i/W^v'7thx^X l , 3 — fVtt 
i/T-fY-furty^ 1, 4->VVf^>7th7^ 
K S-iS'tV^XisTI-Y^*^^ p-^x ~ 

i/>^>v v e u f v f t i/7 h mcomsH 

m-<V9-*i/Ti—Y. i/W^^yi/jy+Xi/T 

i—Ymcommm^v^^>Ti—Ys i, 2— >w 

^->Z*^h^VHf>. 1, 3-^V^^T^-h^ 
1 , 4 -i/Wfty7t h^>-tf>, 2. 4 
-vVV^>7t h MUx>\ 2, 5-: ^yf*-> so 



T^h-n-^Uy. 4, 4' -^y^^T^-h 

-1, r -t:^x-;k 1, r -y^yex (4 
— fyft^7th^>-^» , 1, r -^^l^vtr 
x ( 4 — r v^^-ty-z -t^^^y^y) . 

1, 1 • -^i^vex (4 — ry^->T^-b-3- 

**Ar*Wz/) N 1, l' - (1, 2-x*>^r 

M ex (4~^y^>/z-7-h-<>-{f» .4,4* 

-^y^t^7th^/7x/X 4, 4' —>V 
y^^r^h-3, 3* -^fM>77x/y, 
^>X7-'J K-3, 4' —*MVtt*/Y1r— K 
:7x-;Ux— tvI,-4 , 4' -^Vft^7t- K 
;l/T^>-4 f 4' ->Vy^>7t-hS 

ommm^v^^T-t—Y, 2, 4, 6-Mj-ry*- 
^rr^h-i, 3, 5-hyr^>«(oaBRaa*>f 

*is71—Y, S+Z/i?*'()]/i?'(V s f-*i/71—h* 

# y v ^-r y is 7 y s 1, 3-^>-e> 

Vf*^7 1- K I. 4 — 

K (2, 2* -etf 
Ui^y) -4, 4* -^;i/4?-;i/^y^>/7'^— 
hlp(0^;l/#— ;l/^y ?-*Z/7i-— Yifimf BtiSo 
[0 0 3 6] *«WJc»v^TM»i:LTfflv^>ry^* 

is7i— Ym<om\c i ott±^iM?^tt5 2 nrt£ 

IfX (3-^yW7th7 p n;^) . ^t£X (2 

--ry^>>7'^hx^» . mex (2 — ry^ 
^isY-TY^y^ m<D^mmmm^v^zy7i— 

K l-^y^S/T^-h-4- {(2 — (Vtti/7 
•TY) ;W ^y-t£y N ^tfX (4«>fy^* 

v^^K^y-try) . X;l/*-;I/trx (4 — fVtti/ 

7-fY^yMy) . x;i/^Y^.;i/trx (4 — t'y^>' 

. mex (4->fyf*i/7th 

-o-if^) . A~^v^is7^Y-\ - { (4 — ry 

-^>-tf>\ 4-p<^;i/-3 — ry^->r^ h^y-tf > 
x;b^^;b- 4 ' -^y^^-i>7^-h^x-^3iXT- 

4-^^;b-3 — < v^isY-rY^y^fy^;^ 
-jiy-V K-3' -^^;I/-4 > — (V^i/7-r— 
Y*E<0^tfffimm<>{V**i/71--Y. **73.Sy 
-2, 5-^VVft'>7t-F, 1, 4 -^7>- 

2, 5-^y^*i/7^-h*^Od«Ha*3BRfbd* 

[0037] cn6o*»J^y^*'>7t^h 

[0 0 3 8] *«W»C»V>TJHSfcLTfflV>S>ry5/T 

-r- Ym*mrz'{v?'*y7+--Y<t&®}t lt^ 
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Ay, 1 — fy->7^h-5 — {VttzsYi-b^l/Z 

y. -rvs/7^-h*;i/*-;i/-f y^*->7^— F, l- 
4 -JVttl/TI- F^y-tfy. 4-*?\rt/-3 — TV 

h-i. 3, 5-YVTi?i/*E<Dmmg.ik&m. * « 
e»^c^i4-^y>'7^-h-4 , — ry^->7^b^ 

x-;l/X;V7^h\ 2— fyy7^F-2' — <Vtt 

[0 0 3 9] 2£>tc. cn6ffc^*<0«BRIBft*. MR 
«M**<D^nyvB»fl\ 7;Mvl/«SM*. 771/ 

ftdcWtSfcflEJl'eSSo cn5xX7VWba^fcfc*- 20 
[0 0 4 0] *»rao^Blt9U*>*»flB©*J0Bi: L 

^y— ;K ^V^;l/7;l/n— ;K 7x/-;K xh^y 
x*y— ;K xf-L/>^'j3-;K ^xfl/>^ijn- 
;k ^ntf l/y?U3-;k ^^d vf Uy^y ;K 
y^Uy^U ^^>f;l/^U3-;K ^U-tr 30 

y. 7^>h';t-;k l, z-*3-)\>>f)Vuy-< K, 
^xiJX'Jb-;k ^X^xWJh^k hU 
^x»JX'Jh-;k y;l/lfh— ;K xUxyi — 
;K XWF-;k UtTh-;l/. 77lfxK >k *y 
U b-;k 7Uh-;k vxh-;k F;l^>h-7l/. 
■r-f h— ;k ^'J3-;k >f/^h-;k ^ifybU 
*— ;K Fy^y-fen— X. S^y^p— h'Jxf 
Uy^'j3-;k # i ;xfl/>y«Jn-;k hUX (2 
-tKo+^xf/b) -ryi/771^— K ^^o7^> 40 

;k ^n^y^ys^f— ;k y^p's+u-y-y 
;k y^p^T^y^:*— ;k ^Dt^^»*t 

v'^p^fv^ * y — ;k tKn+^Dt! 
;l/-y^D^1ty— ;W b Vista [5, 2, 1,0. 

2, 6] -r^y-y^^y— ;K try^p (4, 3, 

0] -/t>^-;k ^^a^ty'y^/k F 

yy^p [5, 3, l, 1} Kf*>^-;k ey^ 

a (4, 3. 0] y^y^^y-;!/, b'jyyp 

[5, 3, 1, 1] KfAV-^x^ y-;l/. tFo^ 
y:/pfc!;l/Fyy*p [5, 3. 1, 1] F*r#y- 50 
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;K xtfa [3, 4] ^^^y^-;k y^vby^p 
^^•9-y-y*— ;K 1. r -kiyya^yy f>y 
;k ->^D^>h'Jt-;k vjl^h— ;K ^ 

l^y, hytKn^>t7^l/^ fb7t:FP^>t 

7^bx y^Fp*y^y*?y, ^y-tfy h y 

If7xx;l/f F^*— ;k l^Ptfp— ;K (t:Kn 
^y^y^;W ifnjffa— ;K hUtFp^xtv 
bi^y, trxyx/— ;i/A> ifxyxy— ;i/F. *yy 

b>^ij3-;k y (2-tFP+^xF^^) "O-tf 
y. exyxy— ;bA-tfx- (2-tFD*^x^ 
x— . fF77 > PA!fX7x/-;l/A, fh77 
PAtfX7xy- ;l/A-tfX- (2-t: FP+^xf;l/ 
x— r/W «©3£#»uKy;*— ;k ^p^e^^yf 
y n-;b^<7)/Npyyfk^y x#*yttffl§ 

7-yey^. mm. /p^>k, yyp^-y-y*;!/ 
*y«, ^-^y-y^p-s^yyptr^-y^ $r>f 
-rv7^m *y^;i/». 3-7 

p^e^Ptf^y^ 2-7Pt^U3-;k -y*;l/^+ 
yy^n-\^-9-y N eu^y^FS, 7^>fh7M 
yn^r^^;l/»S:2(D^»K^t9i3#y*— ;l/ 
fc<Dl8£EJ£5b»«i. WE#Ui-;l/i:x^l/miJ- 

h<Dmmfc&f$M, 7;i/+u>*y 7^y^x^uy 
^-tM'F^ y p ptri^y^^^F^H7;b^^y^ 
^^F^o^iPSJS^^ 2 ex- C4- 

(tFP^>xh^» 7xx;W X;by^F\ tfX- 
[4- (2-nFP*yyp#*y) 7x-;H x/l/y 
f\ ex- [4- (2, 3-yt Fp*yyp#* 

y) 7xx;W x;by^F\ IfX- [4- (4-HFp 
^yy^p^yp^y) 7x-;W x;i/7>r F, ex 
- C2-^;l/-4- (t: FP^yxh^y) -6-y 
f;b7xx;l/) X;l/"7^ F43<fctfc:n5<D{b'&aJC7jcK 
SSfc 0 3 »fttT©xfl/>**'> F*5<fc t;/^ 
fctt^nfeT uy**^F^f**n«nfc<b-&*. y*- (2 
-bFP^>xf;W X;l/^d-h\ 1, 2 -ex- (2 
-iiFP^>x^^;^7h) x^?y N tfx (2-e 
Fo*^xf;l/) ^X;I/7-f F. l, 4-^7>- 

2. 5-y^--;k trx (2, 3-^yt: Fp^yyptf 

X;I/7^F, f-h^^x (4-tFP^>-2-^ 
77f;W p<^y. ex (4-tFo^>7xX;l/) X 

;i/*y (ffip a p«e:x^xy-;i/S) . xh^yp^etfx 
7x/-;l/S, 7^h^^^;Uifxyxy-;l/S, 4, 
4 f -WtfX (6 - t e r t 3 ^;by 

xy-;M , 1, 3-ex (2-tFP^>xf;I/ft 

[0 0 4 1] $fc. ^;l/*yhft^!ltLTtt, Wlx 
(f. y^i/^^y^y. ^y-tfy^-;W ^yy^b 
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5M— /l\ ^>i/*5M--;K 1. 2-x*>>^;*- 

)W l, i -^a/^^f i, 

;K i f 3-/p^>^-;K 2, 2-7n 
;k i, 6— 'v*-*:^*-*— ;K i, 
2, 3-yuM>bUft-;K T-h^^X 

*£>\ l, l -i/^D-N^V^^-- 
;k l, 2-->^a^\^>^^-— ;k 2, 2-i^^ 
^l/^n^v- l , 3-^:*— ;K 3, 4-^h* 
is~72y-l t 2— S^*— ;K 2-p<^;l/S/^n^ 
~9-:y-2, 3-v^^— e->^D [2, 2, l) ^ 10 

exo — cis — 2, 3 — V^X— ;k 1 , 1 — 

iex (2-^;l/^yhxf;l/XXf;W > 2, 3-S> 
^;^/h^A^ (2-^7l/^7 p hx^-;l/xx^ 
;W . 2, 3-^;^^b- l -yn;V-;I/ (2- 
^;^yh7-fef-h) , 2, 3-^;^^b- l - 

>^'Jn-;l/ex (2-^;l/^yhT*tr-r-h) . ^x 
7-Uy<?Vzt~-;li£* (3-^;^7hynm- 
h) . l, 2-v ? ^;l/^yh^atf;l/^^;l/x— r;K 20 
2, S-^^/l/^yhyaif/l/^^l/x-^K 2, 2 
-ifx -1, 3-/u^>m 

— ;k ex (2-^;Vi?ybxf-;l/) x-^;K x^U 
^/^Uzi-;l/ex (2-^;^yh7tr-h) . x^ 

h) . h ^fa-;l/ya;^h«jx (2 

. hy^fa-;vyp;ryhUX (3-* 

^^X (2-^;l/^j7 p h7-fe^-h) . ^xUX'J 
h— /l/-T-h^X O-^Myhyaif^-b) „ 30 
1, 2-ex (2-^;^/hxf;l/f-t) -3->Ol/ 

*j\sX7b^y*?y^ 1, 3-i^;b#yh-^>Mf:/. 

1, 4-i/*?vxzf b^y^fy^ 1, 2 -ex 
yh^^;W ^>-t?>\ 1, 3-ifx W/^yh^f 
;W -0-t?>, l, 4 -ex ^> 
-tf>\ 1, 2-ex W;l/*^hxf;W ^ 

1, 3 -ex (^;^yhxf;l/) ^>-t?>, 1,4- 

ex w;i/*yhxf;w -<>-tf> N 1, 2-ex 

/Urt^h^l^*^) 1, 3-ex (P< 40 

;^yMfby^» "O-tfv, 1, 4-ex 

^^-tfv. 1, 2-ex 
;^yhxfb>t+s/) ^>-t?>\ 1, 3 -ex 
/i/^T'hx^ixv^-^v') ^>-tf>, 1, 4 -ex 
W;^yhx^u>^^) ^y-tf>. 1, 2, 3- 
hU^/b^yh^v-lf^ 1, 2, 4-hU^;l/*yh 
-<>-tf>\ 1, 3, 5-hU*;l/#:/h^>-lf>\ 1, 

2, 3-hUX ^>-tr>. 1, 

2, 4-MJx 1. 

3, 5-bUx (^u^h^^b) ^>-t?y, 1, so 
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2, 3-hUX (^;l/*^hxf;l/) -O-tfX 1, 

2, 4-hDX (^;l/^yhxf;V) 1, 

3, W;^yhxf;l/) ^>-lfX l, 
2, 3-hUX (^;^^h^fl/m>') ^>-tf 

1, 2, 4-hUX(^/b^^l/>^» 
1, 3, 5-hUX (^^yb^fuyt 

*>0 ^>-t?>\ 1, 2, 3-h'JX W/V^hXf 

uv**^) i, 2, 

hxfl/W^) ^>-tf>\ 1, 3, 5-h'JX W 
^^hx^Uiyrt^v') ^\>-t£>\ 1, 2, 3, 4 - 
"rb^^^yh^y^y. 1, 2, 3, 5-rh7^ 
;l/*^h^>*tf>. i t 2, 4, 5-r-h^^;l/^^h 
1, 2, 3, 4-rh7+X (*;l/#:/h^ 
t^W -O-tfv. 1, 2, 3, 5-f h7^7 

^y-tfy, 1, 2, 4, 5-fb7« 
-0-tf>\ 1, 2, 3, 4-T-b 
^X (^yl/TJ^hx^b) -<>-tf>\ i f 2, 3, 5 

-fh7^X /bX^I/) ^>"t£>, 1, 2, 

4, 5-fh7^X (^/^y'hx^l/) ^>-t£>\ 

1, 2, 3, 4 -v^h^X W^^hx^) ^y 
-tf>\ 1, 2, 3, 5-fh7« O^l^^h^b 
V**^) ^>-tf>. 1, 2, 4, 5-T-h^^X (;< 
^^h^l^**^) ^>-tf> % 1, 2, 3, 4- 

fh7^x W;^7bx^l/>^^» ^>-tf>. 
1, 2, 3, 5— rh7^ (^^T'hX^UV^ 

'O'-tfV. 1, 2, 4, 5-f-h^^x 
hx^L^^vO ^y-ify, 2, 2' -^^^h 

DxX;K 4, 4* -^M7he7xx;k 4, 
4* -^^/Mf^^^K 2, 5-h;l/X>^ 
;l/3, 4-b;l/X>> ? 7 c ^-— ;K 1, 4-^-^^b 

>> ? ^~;i/> 1, 5— f7$uyi?n:— ;k 2, 6 
— ;K 2, 7 —r7#is>isnr— 
;b, 2, 4-^**7l"*:/-tf>-i f rt/. 
4, 5 -^^l/-^ 1 , 3— S^*— ;k 9, 

1 o-Tyh^iiyi;*$y?-*-)W 1, 3-^ (p 

-^h^>7x-;l/) /D^>- 2. 2-v^*— 
;k 1, 3-> 7 7xx;^d;^-2, 2-v^;fr— 
;k 7x";b^>- 1 , \-V=}-*— ;K 2, 4 -v 7 

;k £fc, 2. S-S^on^v-tfv- 1 , 3-v 7 
;K 1, 3-v^ (p-^na7x-;l/) 
-2, 2-^^-71/. 3, 4, 5-hU7DL-l, 
2-v^;l/^7 p h^>-tf>. 2, 3. 4. 6-rh7^ 
n;u-i, 5-ex ^y**ym<0 

— s ym-hU7^X 2 -xfvlO^y- 4 . 6 
ft-;b-sym-hy7^X 2 -7^/- 4, 6- 
^-;l/-sym-h'J7> ? X 2-^t'jy- 
4, 6-m-;l/-sym-h';7'» 2—>^o 
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^\3ri/jlT^S-4, 6 s y m- hU7 
2-^h^i/-4, 6-m-;l/-sym-h 
U7^X 2-7x7^-4, 6-m-;I/-sy 
m-b«J7^y, 2 >^-^^>- 4 , 6-^ 

sym-h'J TVy^ 2 -^*:7^;lo*-^> 

***Lfc#y*-*— ;k S&fctti. 2 -ex 
^jyh^f;l/ft) ^>-tf>, l, 3 -ex O* 
h**7i/**) ^vif>, i, 

"O-B:/. l, 2 -ex (^;^ybxf;!/ 10 
^) "O-tfV 1 , 3 -ex (;*;l/#:/hx^;W^) 
^>-tf>\ 1, 4 -ex (^;l/^yhxf-;W) ^> 
l, 2, 3-hUX (*;M;k£:/h;*^;l/^ 
-0-t£>\ i. 2, W/l/^^yh^ 
^>-tf>. l, 3, 5-hUX 
^h^^;b^) -0-tf>. l, 2, 3-HJX 
^/hx^W) l, 2, 4-hUX 

M/bxf;W) "O-tfV, 1, 3, 5-FUX 

(^;l/^^hXf;W) ^V-tfV, 1, 2, 3, 4- 
•r-h^^x ^>-t?>. i, 20 

2, 3, 5-fb7+X y^yb^f/W) ^> 
1, 2, 4, 5— r-h^^x W^/h^^l/ 
V> 1. 2, 3, 4-fh7*X 
^hxf;l^*5 1, 2, 3, 5-fh7+ 

X (^;l/*^hxf;Vf*) ^>-tf>\ 1. 2, 4, 5 
-T-h^^X (^;l/^^hxf;W) ^V-tf>^ a 

«?*d«T*35»**U*-*-;K ex 

^)V) x>l7-< h\ ex (*;l/*:/h:E.*7l/) x;l/7 

ex (^;l/*/h/nif;l/) x;b^-r h\ ex 30 
W;^yh^^;W) ex (2-*/i/*:/ 

hxf;l/f*) ex (3-^7l/^^hyue 

;W i f 2 -ex x 

*>\ 1. 2- (2~^;l/*^hxf;W) x*:>\ 
1, 2- (3-^;^yhyDW x^x 1, 3- 
ex (^^^h^^;!/^) yn^x 1, 3 -ex 

(2-^M^hx^W) yn;^x 1. 3 -ex 

(3-^;i/A^hyDt:;w) yn^x i. 2-e 

X (2-^;l/^yhxf;W) -S-^/l/^yh^n 

l. 2, 3-b»Jx 
^D^x i t 2, 3-h'JX (2-^;l/*7 p hx 
^p/^X l. 2, 3-hUX (3-^;l/^7 
yhynif;l/ft) yn;^x rh^X W^^h 

rh7+X (2-*;1/;*j7 
hxf;W^f;l/) fh7^X (3-;*;U# 

yhyDe;w^f;i/) ex (2, 3-^ 

>*yhyntf;V) X;l/!7^ F\ 2, 
-1. 4 — V*T>* ex (^;^/h^f;l/) i^X^ 
7n\ ex (^;l/*/hxf;l/) ^X;l/7-fF, ex so 



24 

^^ij3-;ViR^;^yhypW>itDxXf 

T-trx-h) . HKP^>^f;l/X;l/7>fKifX (3- 
7;l/^^h/pm-h), tHP+^l/X;^ 
Fex (2-^;l/*^b7-br-H . hKn^>x 
f;l/X;l/7-i' K^x (3-^;V^7 p bypW^ 
h) s hHn+^pif;i/X;l/7^K^X (2-^/1/* 
^FT-fe^F) . HFp*^p^l/X;V7-fFa 

(3-^;l/^7 P bypm-b) . MYu^i/^A/ 
yx;b7>f Kex (2-^yh7-bf^h) . en 
p^^f/l/^X/^^Ka (3-^;^hyplf 
F) , HKD^>xf;^X;b7^FlfX (2- 
^yl/^yhZ-tr-r-h) , tKD+5/x^x;l/7-f 
Hex (3-^l/A7 p hyDm-h) . tFn^> 
yplf;^X;V7^FlfX (2-*fol37YT*.7— 
F) . tFn^^P^X;l/7^Flfx (3-^;b 
*7FyaW*-F) > 2 - 7" h x^Ux-t* 
;uex (2-^;^yF7-bf-h) . 2-^;b*7 p h 
xf;l/x-f;HfX (3-^;l/*^h^ntf**- 
FK 1, 4-yf7y«2, 5-^;HfX (2- 
^;l/*yF7-bf-F) , 1. 4-i^Z>-2, 5- 
^-;VlfX (3-^;l/A7 p Fypm-F) . 
^yn— ;l/»ex (2-^;^yhxf;l/xxf;W . 
Wi/7n^>HfX (2-^;l/^7 p hx^;U3iX^ 
;W . 4, 4-^> ? 7f;l/Sifx (2-^^^hx 
f;bxxf;W . m^Vn^biifx (2-^;l/ 
^yhxf;Vxxr;W , m^aWvga 

(2 hx^;UxX*r;l/) . 4, 4-^*^ 
7^1/gex (2-^;b^7 p b3i^;l-xX7 L ;W . 
yyy3-;l/»ifx (2, 3-^7;^7 p F^Pt!;l/X 
xf;W , ^^PW>8ex (2. 3-soOV* 
7hyptf;i/xxf;l/) s m^'J3-;l/»ifx 

(2. 3-^;b^^Fypif;Vxxf;W . 
^Pb!t>K (2, 3-^;^yFyp^xxf 

tfy^*— ;k 3, 4-f*7x>W- ;K 2, 5 
-^;l/^7 P b-l, 3, 4-^T^7 T V r -;k 2, 5 
-^;l/*/F-i ( 4-^f7>, 2, 5-y^;l/^ 
/F^f;l/-i, 4-^7;/«©>Ol/;fr:/FKWttlc 

[0 0 4 2] £fc. fcFn*->»*«-ra>ou*yMt 
^i:LTli, flB^tf, 2-^;b^7 p hx^y-;k 3 
l , 2-/n^y> ? t-;k $0HzU> 
^ :/FT-tr7— h) . l-tFP^>-4-^ 

;l/^yh'>^p^X 2. 4-^;^yF7x/ 
— ;K 2-^;W7 p h/WKa+y> > 4-^;l/^yh 
7x/-;K 1. 3-S>*7l/*:/F-2— :/n/V — 
;k 2. 3-^;l/*^h- l -yn/V— ;k l, 2 
-^;^yh-i, 3-^>^-;k ^>^xy 



(14) 



»¥7-2 5 2 2 0 7 
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% ^x»JXUh-M^^X (3- 

3 -tfrftzf hx^*^>* y. 
4-tFn^i/-4' -^W^h^7xx;l/XM 

2- (2-^;l/^yhxf;l/ft) 10 
tHP+^xf;l/X;l/7^K€y (3~^;l/^y h^o 

[0 0 4 3] cnsJSHfaMRffc^otBRB 

[0 0 4 4] *58B8o*J«!>U*^»»C>3W»i: IT 
ffii^s^y-fys/T^—bSfc*. ^ey-fv^Ti— bit 20 

ys/z-*— K y^;i/^y->r^-h. z/^u^iy;v 

— Mt&ftlfcLTfcl:. M^S7xx;WVf*^7t- 

[0045] wiBo^u-ry^r^— Mb&«k 

s>ry^*^7^-h{k-&%i^5a«nrc^a< 1 
so-y y i/T-r— b m t # v rx—jv t (om&itm 
(NCO + NCS.) / (SH) (D-gmmtfrittfmft 

0. 5-3. O^ifl, »JL<ttO. 5 — 1. SO 

[0 0 4 6] *%i07 p 7Xf 7 ^ uyx«^^j;w^ 
^ >g£ S - 7M;l/xxfMtSiX^ vf^') > 40 

^^hStcJ;^^^;!/^^ S -7WxXf;l/ 
SS^X « y ^ * > T h S t * )V io y h m IC <fc 5 

v\> ff!Ix.lf> fti3;l//^>8S-7M;l/xxf;« 
^c, «&fc^y$/T*h«*JR«**;fc?K 
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&\,\ c ©»&^ttKi£3as*^a < t t> 1 0 0 1«± 
icffi<u -ry^T'^-h^x^y^^v'T'^-h 

[0047] *ftBWfc:«i;T4i*porii»a»c*W«k 

ra«»c» mma*!, assay* aettaiu ytssm* % 

[0048] ^fgBjoi^^xti, jim, a^jt-a-tciti 
t#e.n5o ^wtctt, -rvfrt- (i) ~ 

(3) T*^^tl^4^|gJW±(D^U5 L *— )Vh*B£> 

;I/K*»CffiAU MM. 0~3 orgScDfg 
10 0—1 8 OTgfi^iftiglc&^tc^iaL&tf 
CCDS. fi^ao«ffi!tt*SSlC"r*fc 

[0 0 4 9] C<D<fc5fc:LTf#£n&*f^J§lC&&#Kt 
•>U*>&«lBtt, 8Si6T<£^, ffiSft*. Wattle 

So 

[0050] mrc, mmicmzsffi*; >mmm*t 
B*Rttiai±, iK^p a pi4iR]±. mm&tt^ & 

[005 1] 

[0052] mm*, t "j ; >; » t atff w-* 

2 O-CTSiJ^LfCo 

VjL-*f-**—$HCU>Xm®m%:-bv hU 2 0 0BJ 

Ofe1B«rit®SLrco ffffiS^Pli, ^ft^rL (O) , t>-f 
<r»K«aE (A) , mm (x) i:L/c 0 

: ^^8§lc «k K> SStcTW^L/io 



(15) 



EfKPP7-2 5 2 2 0 7 
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28 



WffiSSli; FDASt*&fcltiEl/\ 1 2 7 cmOi^2£D 1 
6. 3gOj^*«T«^ «Btl*35Poft«>0*0. a 

BJ»tt: TMAffifciOSteU 1 0 0T:*iB*.fcfc<D 
*CX 9 0-10 0TOt>(D^A, QO^jROfeO* 

Sftfett ; 9 0 °CO^i^S (H#]ft JEJfeftM LP B 1 

ue-2) o. 5mm%*#wm#i^ #wm*m$L 

[0 0 5 3] XMHi 

2-p<;l/^7 p h3i^y— ;U7 8. lg (i. 0*/W £ 

>9 2. 5g (1. O^M trtil3 5-4 0"1CICfi , 6 

ft#S 1 fSHfrW-TiSTU 4 0tTM BfBB3&«*fTo 

/to COSJESJfttC. S6A>Ca5NazS. 9HzO 12 

5. Og (0. 5^;W *»B*l 0 0 glcjSIBLfczkiS 

F«4 0-4 5"Cfc:«-&ft#& l»IH*H*T«T 

U 2&&C4 5Wl«B»«*ffV\ * (4) tCffl^ 

HS -i p SH 

HSCH 2 CH 2 S -|_ s J- SCH 2 CH 2 SH 
(A) 

HS -| r-SCH 2 CH 2 SH 
HSCH 2 CH 2 S-T 1-SH 
(C) 



[0 0 5 4] 
Ut2 7] 

HOCH 2 CH 2 S -i p SCH^gOH 
HO -[ J- OH 



20 



±EEJSfflEfc3 6%tS»3 0 3. 8 g (3. 0^6 

^WMi90. 3g (2. 5^e;W £inAT. 

X>4 0 0ml^M, 2 5%T> : er.77j<3 0 6. 5 

g (4. 5^e;i/) *»*£An* x 6 0°CT3^iP7k^ 
»*frofco £6ftfc*WB«. 3 6%Ml 0 0m 
U *100mK f&T^-txTTk lOOmK 7k 1 0 
0mlT*21ek mMkWik. a— x^#U— 

S H 4 £B8fB"f£) ^17 4. 6g (0. 4 7 6^;K 
1R^9 5. 2%) t#7c 0 

[0 0 5 5] 

[ft 2 8] 



HS 



HSCH 2 CH2S -|_ s j-SCH 2 CH2SH 
(B) 



L SH 



ca) / (b) / (o = 8 5/s/i o <om&im&® 



30 



^tismiBu wje*ffofc. *t\ fsh4- (a) 

[0 0 5 6] 
[ffc2 9] 

HS -i rSH 

HSCH 2 CH 2 S -[ J-SCH 2 CH 2 SH 



< I R Voax 

2 5 4 3 
<MS> 

m/z = 3 6 6 (MO 
[0 0 5 8] 
[312] 



(KB r) cm- 1 > 
(SH) 



[0 0 5 7] 40 



gl] 








I H£ll (96) 


(%) 


C 32. 7 


3 2. 8 


H 6. 2 


6. 1 


S 6 1.1 


6 1.2 



(16) 



7-252207 



29 



< 13 C-NMR CDCl3> 



30 



6 p pm 



HS-,a 3 



ai a 2 
HSCH2CH2S • 



*5 



a4 a 4 
«— S — 



a3r SH 

a 2 ai 
SCH 2 CH 2 SH 



as 



ai = 2 4. 9 

a2 =3 5. 1 

a3 =2 8. 5 

a4 = 4 8. 7 

as = 3 5. 9 



^ICFSH4- (C) f&ftCD 
[0 0 5 9] 
Ht3 0] 

hs-| r 



HSCH 2 CH 2 S 



SH 

SCH 2 CH 2 SH 



[0 0 6 0] 
[S3] 



7cSiSjtfK IRR'tfMStt (A) kl^C 



< 13 C-NMR CDCl3> 



6 p pm 



ci c : 
HSCH 2 C1 



2 

H 2 S -1C3 

c 4 — S 
HS Jc 5 



C2 ci 
C3p SCH 2 CH 2 SH 

cg^ SH 



C2 
C3 
c 4 

C5 



= 2 4. 
= 3 5. 
= 3 6. 
= 4 9. 
= 2 8. 



20 



mmcF SH4 - (B) fgft<D 
[0 0 6 1] 
[ft 3 1] 

HS -1 

HSCH 2 CH 2 S -[ r SCH 2 CH 2 SH 
•-SH 

< 13 C-NMR CDCl3> 



[0 0 6 2] 
[«4] 



7ClR##r. IRMMSfi (A) kRIi; 



<5 p pm 



HS 

bi b 2 
HSCH 2 CH 2 S 

b 5 ' 



nb3 



b9 bio 
osp SCH 2 CH 2 SH 

S— Jb 7 
beL SH 



bi 




2 4. 


9 


b2 




3 5. 


1 


b 3 




2 8. 


5 


b 4 




4 8. 


7 


b 5 




3 5. 


9 


be 




2 8. 


6 


b 7 




4 9. 


4 


b 8 




3 6. 


8 


b 9 




3 5. 


5 


bio 




2 4. 


7 



[0063] mmm2 

WJta-;H0 8. 2g (1. 0^;lO £bDx 
2vl/7^>4. 0 gCDM&mc. xfcf^n/l/l: KU>9 
2. 5g (1. 0^e;W ^rtig4 5-5 OtfciS^&tf 
6 1B#B8*H*T«TU 5 0tT0. 5BfRB8&jg*:fT 

k a (4) \cm^^Tm4^m^vn^mrco ras 

tt. H*«l fcHI«»CNMRT?ffofc 0 
[0 0 6 4] 
Kfc3 2] 

ci ^V"^ s - — oh 

OH OH 



tu 6 o o cT'7f%mmtfi%:fi^rco ma^-uTWVt. 

c*uc*fok 1 0 0 g^STLTiasac[)Jgfb^-;l/^ 
iU x^-Uy^n'JH CfiTR EDCirBSt"^) 3 
0 0 g^riraxTta^t^ttttjurco coedch**e 
tKi 0 0 gT-2lHli$t#U p— — x^#b- t 
TEDC^E^SU S (4) tcffl^*r^Tf5^n;l/ 
#2 4 7. 8 g (0. 9 6 8t;l/) *»fc D WSttH* 
lCNMRlCTfiro/c 0 

[0 0 6 6] 

[fb3 3] 



t-;M0 0. Og (3. 3 6*;W *l»»Ti8 



50 



(17) 



*SHPF7-2 5 2 2 0 



31 



32 



CI i i- CI CI -i CI -i i- CI 

ci-r s L a cl i s r cl cl i s l cl 

L CI 

(E) (F) (G) 

(E) / (F) / (G) =5/2 0/7 5 (^Pit) 

[0 0 6 7] CO^n;l/^tC N ftSl3 6 8. 

4g (4. 8 4*;W tWk5 0 0 g^inx.T, 105 

1. 5 1 *AniU }a*t:K^^>5 0 0. Og (8. 9 
2^e;W ^^tcio^T. 8 o°ctm ^iPzK^P^T 

r*-;\< axr, f s h i tmz? *) ^225. 9 g 

(0. 9 1 7^e;l/. iK* 9 1. 7%) mtco 

[0 06 8] 
[ffc3 4] 



HS 
HS 



M 



SH 



TmftVi, IR, MSRffNMRO»**^to 
[0 0 6 9] 
[15] 





m&m (%) 




C 


30. 7 


2 9. 2 


H 


5. 8 


5. 7 


S 


6 4. 5 


6 5. 0 



[0 0 7 0] < I R Vo 

2 5 4 4 (SH) 
<MS> 

m/z = 2 4 6 (M + ) 
[0 0 7 1 ] 
[86] 



(KB r) cm- 1 > 



8 p pm 


HS-ia ap SH 






a = 27. 9 


bU S -Jb 




HS J a aL SH 


b = 50. 3 





[0 0 7 2] mMW3 

2-;*;i/#7 p hx*y-;w 8. Ig (1. o^e;W t 
h'JX^7^>l. 0 g^Jg^lC. 1, 2, 3, 4 
-:/£>^x:/^x#4^>F4 3. Og (0. 5^E;W 

£rtrS3 5 — 4 o^tib?^jWt^tu 4 0°cti 

**>6SC (6) «c«a-r*T!54«lllft^»i:ra^b 

[0 0 7 3] 
[ft3 5] 

r SCH 2 CH 2 OH 

-OH 

-OH 

LsCH 2 CH 2 OH 

[0 0 7 4] 5«C* ±iaRJSffi(C 3 6 %mM3 0 3.9 
g (3. 0^;l/) fcf^Ml9 0. 3g (2. 5^ 
;W ^rio^T. l l 0°CT3^iPl^^SJSb/co S 
Wl/X^ 0 Om 1 £:iOK. 2 5%7>^e 
XZ7K2 7 2. 4 g (4. o^e;i/) *»/fJclip^.rca. 

5 5-6 5^-C3ttffliD*#**fTofco ««UB*5M8[ 

6 »ji fcn«*c»«-ffiab*ff^\ jmaawo 

IB-r^) 1 4 5. 6 g (0. 4 7 5^>K 1R*9 5. 0 



%) ^fffCo 

[0 0 7 5] 
[<fc3 6] 



r SH 

9CH 2 CH 2 SH 
SCH 2 CH 2 SH 
SH 



Ttmftffi. I R> MS&tfNMR©ttS*^-ro 
[0 0 7 6] 

<ytm&vt> 





m&m (%) 


tm« (%) 


C 


3 1.3 


3 1.3 


H 


5. 9 


5. 9 


S 


6 2. 6 


6 2. 7 



< I R v 
2 5 4 4 
<MS> 

m/z = 3 0 6 (M + ) 
[0 0 7 7] 
[«8] 



(KB r) cm- 1 > 
(SH) 



50 



(18) 



7-252207 
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< 13 C-NMR CDCl3> 



34 



S p pm 



r SH 

c d 
-SCH 2 CH 2 SH 

c d 
- SCH 2 CH 2 SH 

Lsh 



a=28. 6 

b = 4 8. 7 

c = 3 5. 5 

d = 24. 7 



[0 0 7 8] flfigffN 

2-^;^yhx^/-;i/7 8. lg (l. 0^710 £ 
1, 2, 3, 4— r h^^n^e^^> 1 8 6. 9g ic 
(0. 5^71/) t^$y—;V5 0 0m 1 <D®&8fcfc 4 9 
%NaOH8 1. 6 g (1. 0^1/) 3rrtiS4 0 — 60 

tTo/Co JEJS»T», SffiiSSSlU Ml/cNaBr 
»E X7^tfu-#-tcT:r-*y-7l/£7j<£:a£L 
*tfi*HW«[i**»fco NMRf-^M (6) KffiMi 
•T £ TfS 4 fc^ft hfpl^L/co 

[0 0 7 9] 

[ffc3 7] 

r SCH 2 CH 2 OH ^ 

- Br 
-Br 

LsCH 2 CH 2 OH 

[0080] ±mfcmmm^ a i %mt7i<mm 

2 5 7. 9 g (1 . 5*71/) tttmmi 9 0. 3 g 
(2. 5*7l/) ^inxT. fcH«fc:-f v^*n 

71/ F S H 2 1 3 1 . 7 g (0. 4 7 9*7l/, l&^8 

5. 8%) *f#fc G 30 

[0 0 8 1] 

[fb3 8] 

- SH 

- SCH 2 CH 2 SH 

- SCH 2 CH 2 SH 
L SH 

[0082] mmms 

2-*;l>t)Zfhx.$S— 71/ 1 5 6. 2g (2. 0*/l/) 
fcl, 2, 3, 4— fb77P^>l 8 6. 9g 
( 0 . 5 *7i/) t A 7 ^ K (tTR DMF 40 

tm-fZ) 5 0 0ml(7)IMlC4 9 0 /oNaOH 16 
3. 2g (2. 0*7l/) ^ffl4 0-6 0tT*2^» 
tfTSTU Z.ZIC 1 OO c Ct?5WPJ}»fiE*fTofCo 5 

tf»7«, mffi&mvu wtaLfcN a b r &mwm. 



fco NMRf^*>&S (6) *cffia-TSTIE4««{t 

[0 0 8 3] 
Kk3 9] 

- SCH 2 CH 2 OH 

- SCH 2 CH 2 OH 

- SCH 2 CH 2 OH 
L SCH 2 CH 2 OH 

[0084] ±mtmmmc 3 6 %mm2 5 

3. 2g (2. S^W W*H«15 2. 2g (2. 

o^7i/) ^in^T. Hfifigosiii^filfc^y^n-^A 

ffl(DttfflBRf*"c?. *»«3fcWi;"flE#U^*— 71/ 
~R FSH5£B&-r£) 2 0 5. Og (0. 4 80^ 
7K 1R^9 6. 0%) *?#fc 0 7GiK##h I R. MSR 

[0 0 8 5] 
[fb4 0] 

p SCH 2 CH 2 SH 

- SCH 2 CH 2 SH 

- SCH 2 CH 2 SH 

- SCH 2 CH 2 SH 



[0 0 8 6] 

[i9] 

<7tm^tSr> 





msm (%) 


nnm (96) 


c 


33. 6 


3 3. 8 


H 


6. 0 


6. 1 


S 


60. 3 


6 0. 1 


I R V max 


(K B r) cm* 1 > 





2 5 4 4 (SH) 
<MS> 

m/z = 4 2 6 (MO 
[0 0 8 7] 
[Si 0] 



50 



(19) 



#IHPF 7-252207 



35 36 
< 13 C-NMR CDCl3 > 



6 p pm 





f e 


a=36. 


9 


a 


r SCH 2 CH 2 SH 




c d 


b = 48. 


8 


b 


-SCH2CH2SH 


c = 35. 


1 




c d 


d= 2 4. 


9 


b 


-SCH2CH2SH 


e = 24. 


7 


a 


f e 
t-SCHgCHgSH 


f = 3 5. 


5 



[0 0 8 8] £gtt0g6 10 
85%KOH7l/-^26. 5g (0. 4 
V/Dlf;l/7;l/3-;l/2 00ml *S-&Jg»LfcKOH 
SJKJC. 2-*;l/#:/h:c*y-;b3 1. 6g (0. 4 

F {2, 2-ex (7a^e^f;i/) -1, 3-^0;^ 
>o*-— /W 5 2. 4 g (0. 2 0^1/) ^-fvyntf;l/ 
77l/3-;M 7 0ml lc?g#LTfc^fcig»?ffi*. rtiS 
7 01CT?1«fM^T}BTU ^&JC7 0tT3RPI^ 
S^Tofco EJSKT». SiSi£?$SJU #rffll/cNa 20 

(5) lc«ai-*TTB4WIIMfe*ltknfiLfc. 
[0 0 8 9] 
Mt4 1] 

HO r SCH^CH 2 OH 



HOCH 2 CH 2 S J OH 

- [0 0 9 0] 3Wc. ±12ttW?K#fc:. ElftU^l 0 
8. 3g (0. 4 0*;W ^5 0tt*ITL/cI, 10 30 

^fflU S6zk5 0m 1 SiTFbft*, h;l/x>2 0 0m 

1 *jta*T^awi*awLfeo nhtxtcMwm*. 1% 

N a H C Oszkjgffi 1 0 0 m 1 TM EL *fck 10 0ml 
x>^S£Lfc 0 KofcSaHisS 

(5) tcffl^-r sTia 4 mmit&mtmfeLrzo 

[0 0 9 1] 
Wb4 2] 

Br 1- SCH 2 CH 2 Br 



BrCH 2 CH 2 S J Br 

[0 0 9 2] ^tC, NaSHl 1 2. 2g (2. 00^ 
;l/) £DMF 7 0 0m 1 U:*P$tf§ft¥U cniC4 9%N 
a OH 16 3. 2g (2. OO^b) IclJPK/co 
3 0°C£^Lfd&K. — SWtKJRl 5 2. 2g (2. 



0 0W) ^?STUT. 4 0TCT?2l»mBWl*fft>ft. 

2 0 0ml ^C}gjB*nfc±f2^n^ft:*» 

^tcip^T. 1 0 oxT'zmmfcfc&ft'Drco cosjs 

«*SfflJ£»tfbfc». 3 6%)&it3 0 0. Og (2. 

9 6*7W SriP^T. 3 0 °ct 1 «ppjio*»(BUfc«. 

W<k. ^DD>t^A8 0 Om 1 zk2 0 0 Om 1 ^Mt 
JflfctiU :&8W*iJflfcLfc 0 Ctv£ 1 %T^*:-T7kT* 
*ftU ££l£*fok5 0 Om 1 T3IsIiJfeJ*bfe», 
□ foil* B £ b /Co C h ;l/x ysoOm 

1 t^y—?v2 0 0 om 1 om&mictoz^ msm* 

1 0 g^:ijD^/c 0 »CrtiS*3 0 € Cfc«'S:5:#&3 6% 
ffitt 1 2 0 g ( 1 . 1 9^;l/) ^ITl, Wk5 0 0 g 
*4P^.T*raH^»aLfc«. $E7}<3 00mlT*3[Elijt 

(J£CF, F SH3 tmttZ) 5 7. Og (0. 178 
^;1/ V 1K$8 9. 0 %) *»fc 0 
[0 0 9 3] 
Ut4 3] 
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